Processing of β-glucosidase-silk fibroin nanoparticle bioconjugates and their characteristics.
Silk fibroin derived from Bombyx mori is a biomacromolecular protein with excellent biocompatibility. The aim of this work was to develop silk fibroin nanoparticles (SFNs) derived from the fibrous protein, which is a novel vector for enzyme modification in food processing. Silk fibroin was dissolved in highly concentrated CaCl2 and subjected to lengthy desalting in water. The resulting liquid silk, which contained water-soluble polypeptides with molecular mass ranging from 10 to 200 kDa, and β-glucosidase were added rapidly into acetone. The β-glucosidase molecules were embedded into silk fibroin nanoparticles, forming β-glucosidase-silk fibroin nanoparticles (βG-SFNs) with a diameter of 50-150 nm. The enzyme activity of the βG-SFN bioconjugates was determined with p-nitrophenyl-β-D-glucoside as the substrate, and the optimum conditions for the preparation of βG-SFNs were investigated. The enzyme activity recovery of βG-SFNs was 59.2 % compared to the free enzyme (specific activity was 1 U mg(-1)). The kinetic parameters of the βG-SFNs and the free β-glucosidase were the same. The βG-SFNs had good operational stability and could be used repeatedly. These results confirmed that silk protein nanoparticles were good carriers as bioconjugates for the modification of enzymes with potential value for research and development. The method used in this study has potential applications in food processing and the production of flavour agents.